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other  tnrfaces  that  repretent  planet  of  section  in  any  direction.  We 
have  worked  out  only  one  of  these:  the  horizontal  plane  that  passes 
through  K,  G,  and  middle  grey,  and  therefore  also  through  a  high 
blue  and  a  low  yellow.  A  separate  rhombns  of  wood  was  made  to  the 
required  dimensions;  the  hues  were  laid  off  along  the  periphery  by 
reference  to  the  painted  pyramid;  and  the  surface,  showing  all  hues 
in  all  chromas  at  the  tint  of  middle  grey,  was  treated  in  the  same 
way  as  those  of  the  peripheral  section.  It  is  probably  unnecessary  to 
prepare  more  of  these  sectional  surfaces;  students  who  have  followed 
the  construction  of  the  pyramid  on  the  blackboard,  and  have  been  led 
to  the  complete  model  by  way  of  the  Hegg  plate  and  the  separate 
rhombus,  find  no  special  difficulty  in  following  imaginary  lines  and 
covering  imaginary  planes  within  the  color  system. 

The  price  of  the  wooden  model  was  $26,  and  of  the  iron  base,  $3; 
the  cost  of  the  pigments,  brushes,  etc.,  a  little  over  $7.  Given  the 
necessary  skill  in  painting,  the  model  can  therefore  be  reproduced  for 

I37. 

EXPI«ANATlON  OP  Pl«ATBS 

Pi«ATB  I.  Color- pyramid,  closed,  seen  from  back.  Shows  pin-hasp 
at  G,  and  forked  support. 

Color  pyramid,  open.    Shows  vertical  section. 

Pi^aTB  II.    Color'pyramid,  open.    Shows  peripheral  section. 

Color  pyramid,  closed,  seen  from  front,  the  R-angle  facing  observer. 
Separate  rhombus  (horizontal  section)  at  side. 


REACTION  METHOD 


25 


note  that  the  irrelevant  word  rain,  number  19  of  the  mouse- 
box  list,  was  reacted  to  with  the  word  clouds  in  2.419",  that 
the  five  consecutive  significant  words,  small,  white, '^dance, 
tail  and  rat,  were  reacted  to  with  the  words  faucet,  sink,  book, 
V  horse  and  cat  in  2.981",  2.830^,  2.233",  ^-9^^"^  and  3208*" 
Wspectively,  and  finally,  that  the  immediately  succeeding 
irrelevant  word  book  was  reacted  to  with  the  word  paper  in 
6nly  2.205^.  The  word  rat,  following  as  it  did  a  series  of  sig- 
Q^ficant  words,  caused  an  inhibition  or  delay  of  reaction  which 
was  very  noticeable  indeed. 

The  attitude  of  the  subject  toward  the  experiment  is  indi- 
cated by  the  following  brief  introspective  report.  "I  tried  to 
give,  as  I  understood  I  was  expected  to,  the  first  association 
that  came  to  mind.     I  endeavored,  however,  at  the  same  time, 

Tablb  I 
Mouse-Box  List  of  Experiment  i 


No.  of 
Word 


I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 
28 

29 
30 


stimulus  Word 

Reaction 
Word 

House 

Dog 

Sky 

Blue 

Tree 

Green 

Sun 

Yellow 

Flower 

Blue 

Boston 

City 

Man 

Tall 

Harvard 

Yard 

Knife 

Cut 

Psychology 

Study 

•Box 

Wood 

•Movement 

Machine 

Squeak^ 

Sugar 

Woman 

White 

Drink 

Water 

Room 

Wood 

Study 

Book 

Consciousness 

Brain 

Rain 

Clouds 

•Small 

Faucet 

•White 

Sink 

•Dance 

Book 

•Tail 

Horse 

•Rat 

Cat 

Book 

Paper 
Color 

Money 

Crime 

Murder 

Ground 

Yellow 

Companion 

Woman 

Home 

House 

Reaction 
Time 

1.670  sec. 

1.067 

1.340 
1.740 
1-293 
1.637 

.955 
1.758 
1.600 

1.675 
2.II7 

2.090 

3146^ 
1.906 

1.733 
2.098 

1. 381 

2.234 

2.419 

2.081 
2.830 
2.233 

1.948 
3.208 
2.205 
1.206 
2.205 
2.206 
1.667 
1.697 


^  This  word  was  understood  to  be  sweet;  hence  the  associated  word 
sugar. 
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Rbsultb  for  Mr.  W. 

Rbsults  por  Mr.  L. 

Irrelevant 
Words 

Significant 
Words 

Irrelevant 
Words 

Significant 
Words 

Mean 

1.293' 

1.258' 

1.551' 

1.729' 

Mean  Var. 

.224 

.145 

.221 

•343 

Difference  in  Means,  -  0.035' 

+0.178' 

Short 
Hztremes 

.929 

•955 

.876 

.824 

Long 

2.613 

1.696 

2.168 

3.386 

Max.  Range                    1.684' 

2.562' 

Means,  and  Differences  in 

Means,  for  the  series  of  Reaction  Times 
by  quarters. 

ist  Quarter 
(25  words) 
Difference 

1.304' 

1.254 

1.494' 

2.000' 

-  0.050 

+0.506 

2Qd  Quarter 

1.280 

1.312 

1-537 

1.788 

Difference 

+0.032 

+0.251 

3rd  Quarter 

1.435 

1.321 

1.644 

1.634 

Difference 

-0.114 

-  O.OIO 

4th  Quarter 

1. 127 

1. 154 

1.493 

1.360 

Difference 

+0.027 

-  0.133 

L.'s  reaction  time  to  the  former  was  about  a  quarter  of  a  second 
longer  than  his  reaction  time  to  the  latter;  Mr.  W.'s  times 
differed  by  only  thirty-two  thousandths  of  a  second.  In  the 
third  and  the  fourth  groups  of  twenty-five,  the  significant 
words  were  reacted  to  by  Mr.  L.  even  more  quickly  than  the 
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the  several  experiments.  As  experiment  3  did  not  conform 
to  the  conditions  prescribed  for  the  tests  its  results  have  not 
been  included  in  the  general  averages  of  this  table. 

Tablb  8 
General  Quantitative  Results  0/  Experiments 


Objects  or  Acts 
Known  to  Subject 


Objects  or  Acts 
Unknown  to  Subject 


Mean  VanabiliUes 

Mean  VariabiliUes 

Irrelevant 
Words 

Sif^nificant 
Words 

Irrelevant 
Words 

Significant 
Words 

Experiment 
I 

2 

3 
4 

.366-^ 
.221 

.330 
.181 

.445*^ 

.343 
.223 

.307 

.449*^ 
.224 

.174 

.251 

.352*^ 

.145 
.112* 

.159 

Average 

.256 

.365 

.308 

.219 

Maximum  Range 

Maximum  Range 

Ezperiment 
I 

2 

3 
4 

2.253 
2.562 
2.232 
1.627 

I.518 
1.684 
l.334» 
1.725 

Average 

2.147'' 

1.642'^ 

^Results  for  Experiment  3  are  not  included  in  the  averages. 

In  conclusion  we  would  say  that  although  there  are  ob- 
viously many  environmental  and  subjective  factors  whose  rela- 
tion to  the  results  of  an  association  reaction-time  experiment 
must  be  known  before  the  method  can  be  considered  reliable, 
this  does  not  seem  to  us  a  fit  place  to  enter  upon  a  discussion  of 
them.  It  has  been  our  sole  purpose  in  this  paper  to  show  that 
under  ordinary  conditions  and  with  ordinary  skill  in  experi- 
mentation we  have  succeeded  in  demonstrating  to  a  class, 
much  to  the  surprise  and  satisfaction  of  its  members,  that  a 
simple  list  of  associations  and  their  reaction  times  may  reveal 
intensely  interesting  facts  concerning  the  content  of  conscious- 
ness. 

lylTERATURB  ON  TaTBKSTANDSDIAGNOSTIK 

BiNSWANGBR,  L.    See  Jung,  C.  G.   Diagnostische  Assoziationsstudien. 
XI.  Beitrag. 
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to  be  regarded  as  the  product  of  immediately  physiological 
conditions. 

That  free  use  has  been  made  of  the  hospital  records  and 
physicians'  notes  in  the  interpretation  of  the  individual  cases, 
is  scarcely  necessary  to  add.  The  writer  is  also  under  obliga- 
tions to  the  physicians  of  Boston  Insane  Hospital,  through 
whom  access  was  obtained  to  Cases  IX  and  X.  Special  ac- 
knowledgments are  due  to  the  writer's  colleagues  in  the  Mc- 
Lean Hospital,  Dr.  E.  Stanley  Abbott  and  Dr.  Frederic  H. 
Packard.  Such  clinical  suggestiveness  as  these  studies  may 
possess  is  largely  due  to  them. 
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the  blue  phase,  the  ayerage  green  phase  in  the  after-image  was 
longer  than  the  yellow  one.  While  this  is  true  of  the  averages,  the 
detailed  records  show  that  it  was  not  trne  in  a  majority  of  the  indi- 
vidual experiments,  which  rather  oftener  than  not  fail  to  point  to  any 
correspondence.  Perhaps  the  nearer  approach  to  correspondence  be- 
tween original  image  and  after-image  shown  in  the  uncontrolled  ex- 
periments may  be  one  to  the  fact  that  the  motor  conditions  were  here 
more  nearly  alike  in  the  two  halves  of  an  experiment,  where  no  special 
effort  was  made  in  either  half;  while  the  fact  that  a  perfect  corre- 
spondence is  very  far  from  existing  even  in  the  uncontrolled  series 
may  be  accounted  for  by  the  difference  in  motor  conditions,  such  as 
convergence,  for  example,  that  must  still  exist  between  the  part  of  an 
experiment  where  the  observer  with  open  eyes  looks  through  a  stereo- 
scope, and  the  part  where  he  watches  the  after-image  changes  with 
closed  eyes. 
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apart  and  lo  mm.  deep,  for  the  reception  of  the  stems  of  the  two 
forks.  The  block  is  separated  from  the  box  by  a  single  layer 
of  chamois  skin,  and  is  secured  to  it  by  two  light  brass  screws.^ 

The  method  of  use  is  evident  from  these  details  of  construc- 
tion. The  standard  fork  is  set  in  the  one  hole,  the  variable  in 
the  other,  with  the  axes  of  both  crosswise  to  the  box.  The 
silent  fork  is  damped  by  the  finger  while  its  mate  is  sounding, 
the  finger  is  then  transferred  to  the  sounding  fork,  and  the 
other  is  struck.  Other  variable  forks  are  inserted  as  required. 
It  is  plain  that  any  form  of  method  may  be  employed.  The 
tones  themselves  are  rather  surprisingly  full  and  clear. 

For  transportation,  the  forks  are  wrapped  in  ehamois  skin 
and  slipped  into  the  resonance  box. 

^The  purpose  of  the  chamois-skin  layer  is  to  eliminate  the  high 
partials  which  otherwise  obscnre  the  fundamental  of  a  liffht  fork 
when  it  is  first  strnck.  The  screws  are  necessary,  since,  if  glne  is 
employed,  the  leather  loses  its  elasticity.  The  dimensions  of  the 
block  are  reduced  to  a  minimum  in  order  to  avoid  overloading  the  box. 
The  holes  are  made  as  shallow  as  is  compatible  with  a  firm  support 
of  the  forks,  since  a  deeply  drilled  hole  in  a  tall  pedestal  seriously 
impairs  the  tone  of  these  forks. 
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seen  that  this  first  series  is,  relatively  to  the  rest  of  the  curve, 
very  much  higher  in  the  women  than  in  the  men;  i.e.,  the 
women  also  indicate  more  strongly  the  presence  of  this  secon- 
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dary  Anfangsanirieb.  The  indication  of  ScUussanirUb  at  the 
conclusion  of  each  experiment  (the  last  series  with  the  left 
hand  in  the  first  experiment,  and  that  with  the  right  hand  in 
the  second)  is  also  more  marked  in  the  women. 


faifl«eBcc  otfptihafoB  tactaal  mamot  pcnntioa.  449; 

155;  0WM»  oC  447. 
•pmot  pcfcepdoa,  ialacMeM  of  v«rl»l  aofintiiNi  oa,  447, 


^''^V^'V  testy  Btt|nw  phcBiMBMM  fag  jP^  Mitttt  OS  (■(BeetaA  biy  pnctitt 
TtsdnoBj,  ■eaorjf  aad  Un  ia  cailj  chMlMioJ,  46$;  FisjclMlofy  of 


ijlft. 
Twte  of  if  fllgif  f  ■  141. 

Tonci,  anecfivv  cxpcriflMats  wil]^  1$^ 


19111,  lipp^s  attoipt  at  •  tteoiy  of  » tSBi. 


6oa 


HAXM  OF  AVTBOSBB 


Msrie»  A.,  155, 4$^, 
Kmrtiftl,  R.»  463. 
MaticeVic,  8.,  590. 
McswTt  A«9  995* 
Meuni^,  R.,  141. 
Meyer,  M.|  148. 
Miller,  Irriag  B.,  M. 
Mitawa,  Tadaira,  469. 
Moll,  A.,  Ma. 
Moore,  C*  C«,  ijp* 
Mnlert,  H.,  995. 
Mnller,  A.,  596. 
Muntterberg,  Hugo,  460,5^3. 
Murray,  Burnt,  386. 
Myert,  Cluurlet  8.,  463. 

NAKASHiifA,  T.,  157. 
Newcomb,  C.  B.,  14^ 


Offher,  Majv457. 
Oldenbeiv, . 
Oppenhelm, 


Oldenberg,  H.,  59A. 
I,  H.,  401. 


Parker,  W.  B.,  395. 
Perrier,  J.  L.,  586. 
Peterson,  P.,  990. 
Pfeiifer,  L.,  147. 
Plkler,  J.,  150. 
Podmore,  P.,  294. 
Pollits,  Paal,  466. 
Post,  S.,  586. 
Powell,  Lyman  P.,  461. 
Pratt,  James  BiMett,  460. 
Pylb,  W.  H.,  530. 

Read,  C,  394. 
Rehmke,  J.,  595. 
Riddell,  Newton  N.,  459. 
Rii:,By,  J..  588. 
Ritchie,  John  W.,  464. 
RoSB,  K.  B.,  447. 
Royce,  J.,  588. 

Sanford,  B.  C,  457. 
Scheinert,  Moritz,  467. 
Schidlof,  B.,  153. 
Schinz,  Albert,  459. 
Schleiermacher,  P.,  295. 
Schletio^er,  A.,  595. 


S^lmeidar,  K.  C,  155. 
8eli6ls,  Fnns,  464. 
Schvlts,  A.  P.,  139. 
Sehwane,  K.,  583. 
SooCty  W.  D.,  M4. 
ScrlptiixCy  B*  w.,  4^* 
Semoti,  K«,  594* 
81iarp,  P.  C  I54- 
Shinn,  M.  W.»  149. 
SimHy  T.  If,  149. 
Sokolowsky,  A.,  154. 
Sfmnliaiiii,  J.  O.,  993. 
Stem,  Clara,  4^. 
Stem,  William,  465. 
Stoddiarty  W,  H.  B.,  991. 

TajnnoL,  A.  B*,  999. 
Taylor,  D.  C,  995. 
Tbormdiks,  Boward  L.,  364. 
TncHRNRR,  B.  B.,  I,  15,  979,  570^ 

593* 
Tufts,  J,  H.,  151. 

TURLSY,  L.,  141,  583. 

Vaaehide,  N.,  141, 153. 
Verrier,  P.,  594. 
Vialleton,  L.,  464. 
VioUet,  M.,  153. 
Vriks,  Ax3fA  DB,  131. 

Waddijs,  C.  W.,  319. 

Wake,  C.  S.,  150. 

Waltbrs,  T.,  467,  576,  591. 

Washburn,  M.  P.,  131,  282,  447. 

Weiss,  Jul.,  459. 

Wblls,  Prbdbric  Lyman,  38, 155, 

353* 
Wessman,  R.,  465. 

Whippijs,  G.  M.,  151,  279. 

WiNTBR,  P.  B.,  136,  578. 

WiSBiiAN,  M.  W.,  140,  457.  583. 

Witasek,  L.,  145  • 

Wittels,  PriU,  465. 

Woodrow,  H.,  595. 

Wundt,  W.,  594. 

Ybrkbs,  R.  M.,  22. 

Ziehen,  Th.,  141. 


»'•  »l 


(» 


f 

I 


I. 


.|i 


i\.^  A.^  ft 


ilj 


t'. 


hr  -ft-    •  ,  •.,  n 


>    lEt '  It      •   '•        .  ■  »  "'5 
!ir  If'.,  fj    ..  jfra 

ilil  ■.■■■•'■'.■' 
!lfa?::|jv  .;    ^-i 


DOES  NOT  GIRUILAib 


